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(57) ABSTRACT 

An analysis device having at least one sample addition Zone, 
at least one sink, and at least one flow path connecting the at 
least one sample addition Zone and the at least one sink. The 
at least one flow path includes projections Substantially ver 
tical to the surface of the substrate and having a height (H), 
diameter (D) and reciprocal spacing (t1, t2) Such that lateral 
capillary flow of a liquid sample is achieved. The device 
includes at least two reaction Zones in series, wherein each 
reaction Zone is adapted to facilitating measurement of a 
response originating from one and the same analyte, and 
wherein the reaction Zones are positioned to allow calculation 
of the concentration of at least one analyte. Advantages 
include that a more accurate value can be calculated, varia 
tions are reduced, and an estimation of the uncertainty of the 
response can be calculated. 
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Figure 1 
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Figure 2 
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ASSAY DEVICE COMPRISING SERIAL 
REACTIONZONES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon U.S. Ser. No. 60/222, 
866, entitled NEW METHOD AND DEVICE, filed Jul. 2, 
2009 and Swedish Patent Application No. SE 0950518-1, 
filed Jul. 2, 2009, pursuant to relevant sections of 35 USC 
S119, the entire contents of each document herein being 
incorporated by reference. 

TECHNICAL FIELD OF THE INVENTION 

0002 The present invention relates to an improved lateral 
flow device and a method involving the device. 

BACKGROUND OF THE INVENTION 

0003. The uncertainty of a result is an important measure 
of the quality of the result. The terms “uncertainty of a result 
and “uncertainty of a measurement” comprise an evaluation 
of the precision of the method leading to the result or mea 
Surement. All parts of the method or measurement, which 
possibly influence the quality, need to be considered. In the 
instance of a clinical analysis or assay, information about the 
uncertainty of the results should preferably be available. 
0004. The European co-operation for Accreditation, EA, 
have designated GUM (Guide to the Expression of Uncer 
tainty in Measurement, International Organisation of Stan 
dardisation, ISO, Geneve, 1995) as the “master document' 
for estimation of uncertainty of measurement. This document 
is incorporated herein by reference in its entirety. 
0005 PCT/SE03/00919 relates to a micro fluidic system 
comprising a substrate and provided on said Substrate there is 
at least one flow path comprising a plurality of micro posts 
protruding upwards from said Substrate, the spacing between 
the micro posts being Small enough to induce a capillary 
action in a liquid sample applied, so as to force said liquid to 
move. It is disclosed that the device can comprise a denser 
Zone which can act as a sieve preventing for instance cells to 
pass. There is also disclosed an embodiment with microstruc 
tures where the shape, size and/or center-to-center distance 
forms a gradient so that the movement of a fraction of the 
sample, a cell type or the like can be delayed and optionally 
separated. 
0006 PCT/SE2005/000429 shows a device and method 
for the separation of a component in a liquid sample prior to 
the detection of an analyte in said sample, wherein a sample 
is added to a receiving Zone on a substrate. The Substrate 
further optionally comprises a reaction Zone, a transport or 
incubation Zone connecting the receiving and reaction Zone, 
respectively, forming a flow path on a Substrate. The Substrate 
is a non-porous Substrate, and at least part of said flow path 
consists of areas of projections Substantially vertical to the 
Surface of said Substrate, and having a height, diameter and 
reciprocal spacing Such, that lateral capillary flow of said 
liquid sample in said Zone is achieved, and where means for 
separation are provided adjacent to the Zone for receiving the 
sample. There is disclosed an embodiment where red blood 
cells are removed. 
0007 WO 2005/118139 concerns a device for handling 
liquid samples, comprising a flow path with at least one Zone 
for receiving the sample, and a transport or incubation Zone, 
said Zones connected by or comprising a Zone having projec 
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tions substantially vertical to its surface. The device is pro 
vided with a sink with a capacity of receiving said liquid 
sample, said sink comprising a Zone having projections Sub 
stantially vertical to its surface, and said sink being adapted to 
respond to an external influence regulating its capacity to 
receive said liquid sample. It is disclosed that the device can 
be used when particulate matter, Such as cells, is to be 
removed from the bulk of the sample. It is stated that red blood 
cells can be separated without significant rupture of the cells. 
0008. In lateral flow assay devices in which the result is 
read in a reaction Zone, there may under certain circum 
stances occur variations in the result due to variations in, for 
instance, the deposition of reagents on the assay device, bind 
ing of reagents to the assay device, drying of the reagents on 
the assay device, and reading of a signal from the assay 
device. 
0009 WO 2008/137008 to Claros Diagnostics Inc. dis 
closes a device which has a reagent arranged in a microfluidic 
channel of a microfluidic system of a substrate. A fluidic 
connector includes a fluid path with a fluid path inlet and a 
fluid path outlet connected to an outlet and an inlet of microf 
luidic channels to allow fluid communication between the 
path and the channels, respectively. The path contains a 
sample or the reagent arranged prior to connection of the 
connector to the substrate. There are disclosed embodiments 
where the reaction area comprises at least two meandering 
channel regions connected in series. It is disclosed that detec 
tion Zones can be connected in series. It is disclosed that the 
detected signal can be different at different portions of a 
region. A problem in WO 2008/137008 is that this device is 
still susceptible to variations in factors such as deposition of 
reagents on the assay device, binding of reagents to the assay 
device, drying of the reagents on the assay device, and reading 
of a signal from the assay device. 
0010 US 2008273918 discloses fluidic connectors, meth 
ods, and devices for performing analyses (e.g., immunoas 
says) in microfluidic systems. 
0011 WO 01/02093 discloses a detection article, includ 
ing at least one fluid control film layer having at least one 
microstructured major Surface with a plurality of microchan 
nels therein. 
0012. Although the state of the art lateral flow assay 
devices can be used satisfactorily, there is always a need for 
improved devices and methods where the accuracy is 
increased and variations in the results are decreased. There is 
also a need for devices and methods where an estimate of the 
uncertainty can be provided. 
0013 Problems in the state of the art include variations in 
the deposition of reagents in the reaction Zone on the assay 
device, binding of reagents, drying of the reagents, and read 
ing of a signal from the assay device. Such variations, and 
possibly others, may introduce variations in the response, 
which is read from the analysis device. 

SUMMARY OF THE INVENTION 

0014. It is an object of the present invention to obviate at 
least some of the disadvantages of the prior art and provide an 
improved device, an improved system and an improved 
method. 
0015. In a first aspect, there is provided an analysis device 
comprising at least one sample addition Zone, at least one 
sink, and at least one flow path connecting the at least one 
sample addition Zone and the at least one sink, wherein the at 
least one flow path comprises projections substantially verti 
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cal to the Surface of said Substrate and having a height (H), 
diameter (D) and reciprocal spacing (t1, t2) Such that lateral 
capillary flow of a liquid sample is achieved, wherein the 
device comprises at least two reaction Zones in series, 
wherein each reaction Zone is adapted to facilitating measure 
ment of a response originating from one and the same analyte, 
and wherein the reaction Zones are positioned to allow calcu 
lation of the concentration of at least one analyte. 
0016. In a second aspect, there is provided a system com 
prising an analysis device as described above and a reader 
adapted to read a response from each of the at least two 
reaction Zones in series, wherein the reader comprises a 
microprocessor adapted to calculate a concentration based on 
the measured responses. 
0017. In a third aspect, there is provided a method of 
performing an analysis comprising the steps: 

0018 a) providing an analysis device comprising at 
least one sample addition Zone, at least one sink, and at 
least one flow path connecting the at least one sample 
addition Zone and the at least one sink, wherein the at 
least one flow path comprises projections substantially 
Vertical to the Surface of said Substrate and having a 
height (H), diameter (D) and reciprocal spacing (t1, t2) 
Such that lateral capillary flow of a liquid sample is 
achieved, wherein the device comprises at least two 
reaction Zones in series, wherein each reaction Zone is 
adapted to facilitating measurement of a response origi 
nating from one and the same analyte, 

0019 b) measuring a response in each reaction Zone, 
wherein the responses originate from one and the same 
analyte, and 

0020 c) calculating the concentration of at least one 
analyte based on the measured at least two responses. 

0021. Further aspects and embodiments are defined in the 
appended claims. 
0022. There is described a lateral flow assay device with 
several reaction Zones in series where responses are read. 
Similar, but not necessarily identical responses, are read in the 
several reaction Zones, and thus, for instance, a concentration 
of an analyte and an estimate of the uncertainty may be 
calculated based upon the measured responses. Most often 
the measured values in the reactions Zones in series are not 
identical depending of factors including, but not limited to, 
sample concentration, types of assay, amount of sample and 
distance between the serial reaction Zones. Features include 
that several responses are read in at least two reaction Zones in 
series. Theat least two values are used in the calculation of the 
end result, including an estimate of the uncertainty. 
0023. Among the advantages provided are that there are 
further possibilities to control the signals that can be read 
from the different reaction Zones. Additionally, a more accu 
rate value can be calculated. Variations may originate from 
variables such as, but not limited to deposition, binding, dry 
ing and reading. Effects of Such variations are reduced by this 
invention. The invention allows the estimation of the uncer 
tainty in the result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024. The invention is described in greater detail with 
reference to the drawings in which: 
0025 FIG. 1 shows a schematic picture of a flow chip with 
a sample addition Zone A, one flow path with three reaction 
Zones in series B, and a sink C.; and 
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0026 FIG.2 shows a schematic picture of a flow chip with 
a sample addition Zone A, two flow paths where each flow 
path have two reaction Zones in series B, and a sink C. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

0027. Before the invention is disclosed and described in 
detail, it is to be understood that this invention is not limited 
to particular compounds, configurations, method steps, Sub 
strates, and materials disclosed herein as such compounds, 
configurations, method steps, Substrates, and materials may 
vary somewhat. It is also to be understood that the terminol 
ogy employed herein is used for the purpose of describing 
particular embodiments only and is not intended to be limit 
ing since the scope of the present invention is limited only by 
the appended claims and equivalents thereof. 
0028. It must be noted that, as used in this specification 
and the appended claims, the singular forms 'a', 'an' and 
“the include plural referents unless the context clearly dic 
tates otherwise. 
0029. If nothing else is defined, any terms and scientific 
terminology used herein are intended to have the meanings 
commonly understood by those of skill in the art to which this 
invention pertains. 
0030 The term “about as used in connection with a 
numerical value throughout the description and the claims 
denotes an interval of accuracy, familiar and acceptable to a 
person skilled in the art. Said interval is +10%. 
0031. As used throughout the claims and the description, 
the term “analysis” means the process in which at least one 
analyte is determined. 
0032. As used throughout the claims and the description, 
the term “analysis device' means a device which is used to 
analyze a sample. A diagnostic device is a non limiting 
example of an analysis device. 
0033. As used throughout the claims and the description, 
the term “analyte’ means a Substance or chemical or biologi 
cal constituent of which one or more properties are deter 
mined in an analytical procedure. An analyte or a component 
itself can often not be measured, but a measurable property of 
the analyte can. For instance, it is possible to measure the 
concentration of an analyte. 
0034. As used throughout the claims and the description, 
the term “capillary flow' means flow induced mainly by 
capillary force. 
0035. As used throughout the claims and the description, 
the term “flow path’ means an area on the device where flow 
of liquid can occur between different Zones. 
0036. As used throughout the claims and the description, 
the term “open used in connection with capillary flow means 
that the system is open; i.e., the system is without at lid 
entirely, or if there is a lid or partial lid, the lid is not in 
capillary contact with the sample liquid, i.e. a lid shall not take 
part in creating the capillary force. 
0037. As used throughout the claims and the description, 
the term “reciprocal spacing means the distance between 
adjacent projections. 
0038. As used throughout the claims and the description, 
the term “reaction Zone' means an area on an analysis device 
where molecules in a sample can be detected. 
0039. As used throughout the claims and the description, 
the term “response' means a measurable phenomenon origi 
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nating from a reaction Zone on the analysis device. The 
response includes but is not limited to light emitted from 
fluorescent molecules. 
0040. As used throughout the claims and the description, 
the term "sample addition Zone' means a Zone where a 
sample is added. 
0041 As used throughout the claims and the description, 
the term "sink’ means an area with the capacity of receiving 
liquid sample. 
0042. In a first aspect, there is provided an analysis device 
comprising at least one sample addition Zone, at least one 
sink, and at least one flow path connecting the sample addi 
tion Zone and the sink, wherein the flow path comprises 
projections substantially vertical to the surface of said sub 
strate and having a height (H), diameter (D) and reciprocal 
spacing (t1, t2) Such that lateral capillary flow of a liquid 
sample is achieved, wherein the device comprises at least two 
reaction Zones in series. Each reaction Zone is adapted to 
facilitate measurement of a response originating from one 
and the same analyte, wherein the reaction Zones are posi 
tioned to allow calculation of the concentration of at least one 
analyte. 
0043. The exact position of the reaction Zones can vary, 
different positions are conceived as long as the concentration 
of at least one analyte can be calculated. The fact that the 
reaction Zones are positioned to allow calculation of the con 
centration of at least one analyte means that the reaction Zones 
either are positioned in places where the measured responses 
from one and the same analyte are approximately the same 
within the uncertainty of the measurement, or that they are 
positioned so that the measured responses from one and the 
same analyte are different but in a predictable manner, so that 
the concentration can be calculated. One example of the latter 
case is two reaction Zones placed in series with a short dis 
tance therebetween. The first may give rise to one measured 
response and the second may give rise to a lower measured 
response, depending on factors such as the distance between 
the reaction Zones and the assay which is used. Experiments 
may, for instance, conclude that the measured response in the 
second Zone always is a certain fraction of the measured 
response in the first Zone. In one embodiment the reaction 
Zones are positioned so that the measured responses from one 
and the same analyte are the same within the uncertainty of 
the measurement. 

0044. In one embodiment, the reaction Zone closest to the 
sample addition Zone has an area which is different than the 
area of any one of the other reaction Zones. In one embodi 
ment, the reaction Zone closest to the sample addition Zone 
has an area which is Smaller than the area of any one of the 
other reaction Zones. In one embodiment, the reaction Zone 
closest to the sample addition Zone has the Smallest area, and 
the reaction furthest from the sample addition Zone has the 
largest area. In one embodiment, the analysis device com 
prises three reaction Zones in which the reaction Zone closest 
to the sample addition Zone has the Smallest area, the reaction 
furthest from the sample addition Zone has the largest area, 
and the intermediate reaction Zone has the second Smallest 
area. The possibility to adjust the area of the reaction Zone 
provides a possibility to control the amount and fraction in the 
sample that binds to reagent in the reaction Zone. Thus, it is 
possible to let a certain suitable fraction of sample bind to the 
reaction Zone closest to the sample addition Zone. If the 
reaction Zone closest to the sample addition Zone is not made 
too large a useful amount of sample will be left in the sample 
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fluid and will flow to the remaining reaction Zones. Thus, it is 
possible to vary the areas of the reaction Zones in order to 
obtain Suitable signal responses from all reaction Zones for a 
sample. 
0045. In one embodiment, the reaction Zones have differ 
ent geometries. In one embodiment, the reaction Zone closest 
to the sample addition Zone has a width which is smaller than 
the width of any one of the other reaction Zones. In one 
embodiment, the reaction Zone closest to the sample addition 
Zone has a longitudinal shape as seen in the direction of the 
flow. In one embodiment, the reaction Zone furthest from the 
sample addition Zone extends over the entire width of the flow 
path. In one embodiment there are three reaction Zones, in 
which the reaction Zone closest to the sample addition Zone 
has a longitudinal shape as seen in the direction of the flow 
with a small width, the intermediate reaction Zone has a cross 
section which is a part of the width of the flow path, and the 
reaction Zone furthest from the sample addition Zone extends 
over the entire width of the flow path. In one embodiment, the 
reaction Zone closest to the sample addition Zone has a width 
corresponding to 10-25% of the width of the flow path, the 
intermediate reaction Zone has a width corresponding to 
25-75% of the flow path, and the reaction Zone furthest from 
the sample addition Zone extends over the entire width of the 
flow path Thus, there is provided further possibilities to vary 
the geometry and width of the reaction Zones in order to 
further control the signal form the different reaction Zones. 
The signal from the different reaction Zones can be adjusted 
using this approach. Further there is the advantage that the 
flow of sample liquid is better accommodated and there is the 
possibility to design the reaction Zones so that the flow of 
sample liquid is facilitated. 
0046. In one embodiment, each reaction Zone comprises at 
least one reagent and the concentrations of reagent in the 
reaction Zones are different. In one embodiment, the reaction 
Zone closest to the sample addition Zone has a concentration 
of reagent which is lower than the concentration of reagent in 
any one of the other reaction Zones. In one embodiment there 
are three reaction Zones, the reaction Zone closest to the 
sample addition Zone having the lowest concentration of 
reagent, the intermediate reaction Zone having an intermedi 
ate concentration of reagent and the reaction Zone furthest 
from the sample addition Zone having the highest concentra 
tion of reagent. In this way, there is provided yet another 
possibility to control the signals from the different reaction 
ZOS. 

0047. In one embodiment, the serial reaction Zones are 
positioned in one (single) flow path. In one embodiment, the 
analysis device comprises at least two flow paths connecting 
the sample addition Zone and the sink, and wherein each flow 
path comprises at least two reaction Zones. This latter 
embodiment provides a possibility to reduce the effects of 
variations in flow between different flow paths. An example 
of such an embodiment is depicted in FIG. 2. 
0048. In one embodiment, the flow path is at least partially 
open. 
0049. In a second aspect, there is provided a system com 
prising an analysis device as described above and a reader 
adapted to read a response from each of the at least two 
reaction Zones in series, wherein the reader comprises a 
microprocessor adapted to calculate a concentration based on 
the measured responses. 
0050 A person skilled in the art can in the light of this 
description let the microprocessor calculate values including, 
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but not limited to, a concentration of an analyte, a calculated 
response value, a Sum, and an estimate of the uncertainty 
based on the measured responses using known algorithms and 
based on experiments in order to weight the measured 
responses from the at least two reaction Zones in series. 
0051. In one embodiment, the reader of the system com 
prises a fluorescence reader. 
0052. In a third aspect, there is provided a method of 
performing an analysis comprising the steps: 

0053 a) providing an analysis device comprising at 
least one sample addition Zone, at least one sink, and at 
least one flow path connecting the at least one sample 
addition Zone and the at least one sink, wherein the at 
least one flow path comprises projections substantially 
Vertical to the Surface of said Substrate and having a 
height (H), diameter (D) and reciprocal spacing (t1, t2) 
Such that lateral capillary flow of a liquid sample is 
achieved, wherein the device comprises at least two 
reaction Zones in series, wherein each reaction Zone is 
adapted to facilitating measurement of a response origi 
nating from one and the same analyte, 

0054 b) measuring a response in each reaction Zone, 
wherein the responses originate from one and the same 
analyte and 

0055 c) calculating the concentration of at least one 
analyte based on the measured at least two responses. 

0056. In one embodiment, the responses measured in the 
at least two reaction Zones are different. This situation is the 
most likely. When the reaction Zones are positioned in series, 
the measured responses are typically different. The calcula 
tion of a value from the responses can thus not in general 
follow an established scheme for the calculation of a mean 
value. Experiments have to be performed in order to ascertain 
that the measured at least two values are correctly weighted in 
relation to each other. 
0057 The responses which are measured from the analy 
sis device are used for calculating various values including, 
but not limited to, the concentration of an analyte and an 
estimate of the uncertainty. In one embodiment, a calculated 
concentration and an estimate of the associated uncertainty 
are calculated based on the measured responses and based on 
calibration experiments. In one embodiment, a sum and an 
estimate of the associated uncertainty are calculated based on 
the measured responses. 
0058. The measured responses are used to calculate a con 
centration of an analyte. Often this is accomplished with a 
standard curve. A person skilled in the art can in the light of 
this description obtain a standard curve by measuring 
samples with known concentrations of an analyte. The skilled 
person can then use such a standard curve to calculate the 
concentration from the measured responses. Also, the fact 
that the at least two reaction Zones in series may give different 
results have to be considered by performing experiments. 
0059. The invention allows an estimate of the uncertainty 
to be calculated. In one embodiment the concentration of at 
least one analyte and an estimate of the associated uncertainty 
of the concentration are calculated based on the measured 
responses. 
0060. It is possible to practice the principles of the inven 
tion in flow based assays, as well as other platforms other than 
those comprising projections Substantially vertical to the Sur 
face. Examples of such include, but are not limited to, assays 
comprising porous materials, assay devices comprising nitro 
cellulose, capillary systems covered by a lid in capillary con 
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tact with the sample fluid, assay devices where flow is driven 
by electro osmosis, assay devices where flow is driven by 
centrifugation, and assay devices where flow is driven by a 
pump. 
0061. Other features of the invention and their associated 
advantages will be evident to a person skilled in the art upon 
reading the description and the examples. 
0062. It is to be understood that this invention is not lim 
ited to the particular embodiments shown here. The following 
examples are provided for illustrative purposes and are not 
intended to limit the scope of the invention since the scope of 
the present invention is limited only by the appended claims 
and equivalents thereof. 

EXAMPLES 

0063 Plastic substrate chips made of Zeonor (Zeon, 
Japan) having oxidized dextran on the Surface for covalently 
immobilization of proteins via Shiffs base coupling were 
used. Three reaction Zones in the flow channel were deposited 
(Biodot AD3200) with 60 ml of 1 mg/ml anti-CRP mAb 
(Fitzgerald Ind. US, M70 1289). A device as schematically 
depicted in FIG.1 was used. After 15 min the chips were dried 
at 20% humidity and 30°C. To test the binding in the three 
reaction Zones a model system with fluorophore-labelled 
CRP was used. CRP was fluorescently labelled according to 
the supplier's instructions using Alexa Fluor R 647 Protein 
Labelling Kit (Invitrogen, US). Labelled CRP was added to 
CRP depleted serum (Scipack, UK) resulting in a final con 
centration of 80 ng/ml. 
0064. 15ul of sample was added to the sample Zone of the 
chip and the capillary action of the micropillar array distrib 
uted the sample across the reaction Zone into the wicking 
Zone. The flow channel was then washed three times with 7.5 
ul of buffert (50 mM Tris-buffert pH 7.5). A typical assay time 
was about 10 minutes. The signal intensities were recorded in 
a prototype line-illuminating fluorescence Scanner. A new 
chip was used for each assay and the total number of chips 
was 25. The result from the experiment is shown in Table 1. 
CV is the coefficient of variation and is a normalized measure 
of dispersion of a probability distribution. It is defined as the 
ratio of the standard deviation to the mean. 

TABLE 1 

Comparison of the imprecision calculated from 
one or all the reaction Zones 

Reaction Zone Mean relative signal Imprecision (% CV) 

1 192 8 
2 139 7 
3 113 9 

All three 444 5 

0065. As seen in the table, the use of the signals from more 
than one reaction Zone in the calculation will reduce the 
imprecision in the determination. This experiment showed 
that the combined reading of the result in three reaction Zones 
significantly reduces the imprecision or uncertainty of the 
result. 

1. An analysis device comprising a substrate having at least 
one sample addition Zone, at least one sink, and at least one 
flow path connecting the at least one sample addition Zone 
and the at least one sink, wherein the at least one flow path 
comprises projections Substantially vertical to the Surface of 
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said Substrate and having a height (H), diameter (D) and 
reciprocal spacing (t1, t2) Such that lateral capillary flow of a 
liquid sample is achieved, said analysis device comprising at 
least two reaction Zones in series, wherein each reaction Zone 
is adapted to facilitating measurement of a response originat 
ing from one and the same analyte, and wherein the reaction 
Zones are positioned to allow calculation of the concentration 
of at least one analyte. 

2. The analysis device according to claim 1, wherein the at 
least two reaction Zones are positioned in one flow path. 

3. The analysis device according to claim 1, wherein the 
reaction Zone closest to the at least one sample addition Zone 
has an area which is different from the area of any one of the 
other reaction Zones. 

4. The analysis device according to claim 1, wherein the 
reaction Zone closest to the at least one sample addition Zone 
has an area which is Smaller than the area of any one of the 
other reaction Zones. 

5. The analysis device according to claim 1, wherein the at 
least two reaction Zones have different geometries. 

6. The analysis device according to claim 1, wherein the 
reaction Zone closest to the at least one sample addition Zone 
has a width dimension which is smaller than the width dimen 
sion of any one of the other reaction Zones. 

7. The analysis device according to claim 1, wherein each 
reaction Zone comprises at least one reagent and wherein the 
concentrations of reagent in the at least two reaction Zones are 
different. 

8. The analysis device according to claim 1, wherein the 
reaction Zone closest to the at least one sample addition Zone 
has a concentration of reagent which is lower than the con 
centration of reagent in any one of the other reaction Zones. 

9. The analysis device according to claim 1, comprising at 
least two flow paths connecting the at least one sample addi 
tion Zone and the at least one sink, and wherein each flow path 
comprises at least two reaction Zones in series. 

10. The analysis device according to claim 1, wherein the at 
least one flow path is at least partially open. 

11. A system comprising an analysis device according to 
claim 1, and a reader adapted to read a response from each of 
the at least two reaction Zones in series, wherein the reader 
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comprises a microprocessor adapted to calculate a concentra 
tion based on the measured responses. 

12. The system according to claim 11, wherein the reader 
comprises a fluorescence reader. 

13. A method of performing an analysis comprising the 
steps: 

a) providing an analysis device comprising a substrate 
having at least one sample addition Zone, at least one 
sink, and at least one flow path connecting the at least 
one sample addition Zone and the at least one sink, 
wherein the at least one flow path comprises projections 
substantially vertical to the surface of said substrate and 
having a height (H), diameter (D) and reciprocal spacing 
(t1, t2) such that lateral capillary flow of a liquid sample 
is achieved, wherein the device comprises at least two 
reaction Zones in series, each reaction Zone being 
adapted to facilitate measurement of a response origi 
nating from one and the same analyte, 

b) measuring a response in each reaction Zone, wherein the 
responses originate from one and the same analyte and 

c) calculating the concentration of at least one analyte 
based on the measured at least two responses. 

14. The method according to claim 13, wherein the 
responses measured in the at least two reaction Zones are 
different. 

15. The method according to claim 13, wherein an estimate 
of the uncertainty is calculated. 

16. The method according to claim 13, wherein a calcu 
lated response value and an estimate of the associated uncer 
tainty are calculated based on the measured responses. 

17. The method according to claim 13, wherein a sum and 
an estimate of the associated uncertainty are calculated based 
on the measured responses. 

18. The method according to claim 13, wherein a concen 
tration of at least one analyte and an estimate of the associated 
uncertainty of the concentration are calculated based on the 
measured responses. 

19. The method according to claim 13, wherein the at least 
one flow path of said analysis device is at least partially open. 
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